
A ,  Specific A i m s .  

I, To continue the c l i n i c a l  and 1aborator;jr invest igat ion of a large se r i e s  of cases 
of six heredLtary and p n e r a l i z e d  disorders of connective t issue.  
famibies do not  have affected menbers s t i l l  living, t h e  t o t a l  number of families 
with a t  l e a s t  one affected member are, f o r  each syndrome, as  follows: 

Although a l l  

The Marfan syndrome 76 
The Ehlers-3anlos syndrome 14 
Osteogenesis imperfecta 112 
Pseudoxanthoma elasticum 20 
The Hurler syndrome 28 
Fibrodysplasia ossif icans progressiva 7 

The s tudies  on pa t ien ts  a re  of t'nese types: 

a, Genetic and s t a t i s t i c a l  
b. Cl in ica l  
co  Chemical 
d. Histopathologic 

11 , Comparative genetic pathology$o f come c t i v e  t is  sue di seas es  : 

a, The osteogenesis imperfecta - l i k e  disease of Burmese and 

b. Other generalized connective %issue disorders in animals 
Siamese cats.  

i f  and when discovered, 

B e  Methods of Pmcedure. 

Ia. The genet ic  and s t a t i s t i c a l  s tud ies  of each syndrome will vary but i n  general 
the following aspects will be explored. 

1. Survivorship, 
i n v e s t i z t e d  using l i fe - tab le  technitues a comparing affected persons with 
unaffected s ibl ings,  

Par t icu lar ly  i n  the  Marfan syndrome, t h i s  aspect w i l l  be 

2, T h e s ~ ~ r r a j i j a ,  both f o r  the t o t a l  s e r i e s  and f o r  each of the components 
of each syndrome; sex-difference i n  sever i ty  (in the Marfan Syndrome, particu- 
l a r l y )  as measured by age of death. 

II 

3. 

drome using the  some 100 sibships on which complete data are  available 

The .-- Lenz-Hogben - . - I - method .I -- - will be employed t o  evaluate the goodness of f i t  
of observed w i t .  expected according t o  the dominant hypothesis, i n  the Marfan 

many of  our families have more than one s ibship usable in such an analysis) .  

4. What proportion of cases of the Marfan syndrome a r i s e  by new mutetion? 
I n  what proportion of families i s  there only one affected person? What propor- 
t ion  of new mutations are  necessary t o  account f o r  the deficiency of expected 
affected s i b s  i n  the analysis in $4 

congenita a d  01 tarda? 
so What i-s the  relat ionship between so-called osteogenesis imperfecta 

Overlap families a re  continually being sought. 

6. Total ascertainment i n  Baltimore and perhaps i n  Maryland f o r  osteogenesis 
lmperfecta ~ O ~ - w ~ b ~ % e r n p t e d ,  
the other two tqdominanttt s t a t e s  -- the Marfan syndrome and t h e  Ehlers-Danlos 
s7fldrome -- make anything approaching t o t a l  ascertahment impossible. 

It is  f e l t  t ha t  diagnostic d5f f icu l t ies  in 



I n  01 estimation of mutation r a t e  w i l l  be attempted by both the d b e c t  and the  
ind i r ec t  methods. 

70 T o t a l  ascertainment ----*---- -- w l l l  a l s o  be attempted f o r  the Xurler syndrome. The 

IIowever, the 
existence of two genotypic va r i e t i e s  -0 one an autosomal recessive and one a 
sex-linked recessiv2 -- complicates estimation of gene frequency, 
sex r a t i o  i n  a l l  cases will be used as the s t a r t i n g  point f o r  estimating what 
proportion of a l l  cases a re  of the sex-linked recessive var ie ty  -- assuming t h a t  
m a l m  and females a re  equally represented i n  the autosomal recessive group. The 
r e su l t s  w i l l  be compared with those of Lamy, ( J  . genet. humahc : 15~1957) based 

.I c on reports i n  the l i t e r a t u r e  and his own se i s  . 
8, Lilzkage studies w i l l  be attempted in the case of the Marfan syndrome and -- 

osteogenesis imperfec%a. 
of an electronic  coinputer (IBM 704) f o r  which linkage programming is current ly  
being done i n  t h i s  department. 

The accumulated pedigree data will be analyzed by means 

Ib. Cl inical  studies.  

1. The prognosis of a o r t i c  regurgitation i n  the Warfan syndrome, Through 

The 
survey of e c € m a  Lentls cases =I- rom o-er sources, cases of ea r ly  asympto- 
matic ao r t i c  regurgitation i n  the  Marfan syndrome have been ascertained. 
course of these cmes w i l l  be followed. 

2, J o i n t  e l a s t i c i t y  will be s tudied in each of these syndromes by Dr. Richard 
J o  Johns and Verna Wright using two methods they have developed, 
loose-jointedness of the Marfan syndrome, the Ehlers-Danlos syndrome and osteo- 
genesis imperfecta and the st iff  j o i n t s  of the Hurler syndrome will be studied 
s e r i a l l y  and compared with the  findings i n  unaffected s ibs  and i n  other normals. 

Especially t h e  

IC, Chemical studies,  -------- I _.__ ___^_  - 
All the  chemical s tudies  t a i l 1  be applied t o  cases of a l l  the  syndromes, 

However, belowethe specif ic  e n t i t y  i n  which the approach i s  thought t o  be most 
promising w i l l  be indicated,  
own la5oratory a re  indicated. 

Those procedures which will be performed in our 

(1) I n  the  Marfan syndrome serum mucoproteins will be determined, These have 
been reported(by Dacchus, Am. J. Medo Oct,, 1958) t o  be depressed i n  affected 
members of one famiPj. 

cases of the Marfan syndrome (Lancet 2: 994, 1958), 
arrangements have &ready been worked-out with Dr. Albert S joerdama, National 
Heart I n s t i t u t e  

( 3 )  I n  the Ehlers-Danlos syndrome, serum will be sent  t o  Hall and Sax1 in 
Tunbridge' s department a t  b e d s  . 
i nh ib i to r  in t h i s  disorder (Tunbridge: Heberden l ec tu re  (1956). Ann. Rheum, Dis., 

This w i l l  be done i n  uir 0-m laboratory. 
( 2 )  Urinary excretion of hydroxyproline. Th i s  i s  reportedly increased i n  some 

For this aspect collaborative 

They haTre reForted increased serum e las tase  

- 16: 6 ,  1%~). 
(4) I n  the Hurler syndrome we W i l l  continue t o  send ur ine to D r ,  Karl Meyer 

( 5 )  In  the Iiurler syndrome the simplified screening t e s t  f o r  mucopolysaccharide 
1958) and using acidi-  

(6) I n  the Hurler syndrome and others blood w i l l  be sen t  t o  %A .':- . 

(7)  I n  a l l  these syndromes, Dr. Mary E. Stevens of the Connective Tiss3e 

f o r  isolation; i den t i f i ca t ion  and quant i ta t ion of mucopolysaccharides, 

in urine, cleveloped by Dorfman and Lorincz (Pediatr ics  
f i e d  bovine, albunin, w i l l  be evaluated, 

f o r  serum chondroitin sv l f a t e  determination, 

Division of the  Department of Nedicine, expects t o  do serum hexosaPrline and other 
determinations , 

'.f -', \* * I ,! +.- "' 



(8) We have several  pat ients  in whom the d i f f e ren t i a l  diagnosis bdmeen the 
Hurler syndrome and Morquio’ s synclrone i s  uncertain on c l i n i c a l  grounds. 
Mucopolysaccharide s tudies  of the urine Will be performed t o  attempt t h i s  
different ia t ion.  

40 Histopathologic stuciies: As t i s sue  becones a v a i h b l e ,  special  s tudies  are 
Walker of the -ta done by Dr .  Richard H. F o l l i s  i n  Washington and 

Eepartment of Anatomy a t  Hopkins. 

XI. Arrangements have been made t o  obtain Siamese o r  Burmese ca t s  born with osteo- 
genesis imperfecta. The following studies will be done: 

Cl in ica l  1) -- 
a, Does deafness develop? 
bo What i s  the e f f e c t  of puberty on the  incidence 

co ‘fiat of -the reports  t h a t  estrogens and androgens 
of f racture? 

a re  remarkably helpful  i n  the feline disease? 
. b’r 

2 )  Histopatholggk 
,&3p.3: arrangements have been made with Dr. Richard H, F o l l i s  (Mashington) 

t o  make his tologic  s tudies  of the bones and so f t  t issues ,  

W. Stacey Guild (ENT Dept,, J.H.U.) w i l l  do a histologic survey 
of the ears  and a more de ta i led  investigation S.f there i s  c l i n i c a l  
evidence of deakcss .  

3) Chemical. 
Dr .  Karl Meyer (N.Y.C.) and D r ,  Jerome Gross (Boston) have 
expressed i n t e r e s t  i n  obtaining t i s sues  from these animals. 

4) Genetic. 
OX i n  cats  is thought tn be transmitted as an autosomal recessive, 
It i s  phnned to  a t tenpt  confirmation by breeding affected sons 
with t h e i r  mothers, 
dLfferent from t h a t  i n  man does not necessar i ly  indicate  a 
difference i n  the basic biochemical defect.) 

(The occurrence of a mode of  inheritance 

We are on the look-out f o r  other  heredi ta iy  disorriers of connective t i s sue  i n  
a n i m a l s  , 

C o  Significance of t h i s  Research. 

Studies of  hereditary disorders of connective t i s sue  have significance, f irst ly,  
i n  t h e i r  own r ight ,  and secondly, i n  connection w i t h  the l i g h t  they can shed on 
the biology of normal connective t issue,  

D. F a c i l i t i e s  Available. 

ba t ien ts  in ,+several  diagnostic categories are  being followed i n  
the  Moore Clinic (of the Johns Hopkins Hospital) of which t h e  chief invest igator  
i s  physician-in-charge. 

analyses involve6 i n  the study. 
A s t a t i s t i c i a n  part-time - Dr.  Helen E. Abbey -- w i l l  pa r t ic ipa te  i n  the 

Her sa l a ry  support i s  derived from a Medical 
I C  Genetics Graduste Training G r a n t  ,, * *  < 

Adequate f a c i l i t i e s  f o r  maintaining animals a re  available i n  the’ Department 

Two rooms ou t f i t t ed  as a chen i s t r j  laboratory a re  available, 
of Medicine. 



P e rs onne 1 

Technician (general  duty) 
Fellow 
Socia l  S e c u r i t y  

Permanent equipment 

Animal cage: 

Consumable supplies - 
Animal purchase, feed, care 
Stenographic supplies and services 
Chemicals, photographic services 
Clood groupings 

Meetings and l ab  conferences 
S e l d  t r i p s  f o r  laboratory s tudies  

0 the r expe ns e s 

Clinic fees,  expenses o f  in-patient hospi ta l  
admission f o r  spec ia l  s tudies ,  X-rays, biopsies, etc. 

$53600. 

162 
45000 

1500 0 

500 0 

500, 
1000 0 

500. 
500 0 

1000. 

$16,262. 



Previous Work --- 
See Progress Report. 
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